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ureiwix- * ^^u-s#s*Mb^ia z>*itzmtsm±? 

-*ai«WE*^a- Kt-*£ 2tt1tLTEFMll* 

fiyfS E F M<I-5§-lc^g! LtzM±<7 nvO £ ±fiE"T 5* p 

fTlEE FMl4t«ti¥R&. 

E FM«iS*ifclHB-«f-:?3- Kt-* ttfMES^T- 

t, 

ffijt ^ u - Kf- $ Rifm&m£.T- $ 

litrfEEFMfI^lc|^&LfcfS±*P v?£±j£-r£>P L 
L[s]E§i, 

ftriEE f M^#roi^«8<i#$^iES±^ p »? i=<t y » 

g-*-«EFMflOIHBJ:. 

E F M£f3 S #ifc* - KT - * t Six- * sure 
I^S8LrS?TlB-t»-^u- Kt— * tB±f-* t^BBiti 

±x-^&L»:Strl2-9--?=i- K^r-^i&afitftLTE FM 
ItFlEE F Mflt<9-l=H»i Lfc#5£? ££jjTr -5? P 

me e f MtraDHffirot webs? a ? 9 1= * y a 

II. C0>EFM1I#*MM-&¥JRI:. 

tt* = ti=j:y. Mia-y-^a-KT-^tfriHff^'x- 

ItrE tf ? 7 -y ^31 K y 2 miS £ @ ^ L T £> M 
iE4W#KI~<fc y5E(7> h7»; 9C:ltS£-ei=X-*-<&Btn 



fr x * * & ogriBS £ v 1 - * ^Bf sro$52l^gT: 

IfiEif*^-* ^"9-^=3 - K^P •> ? £ 1 JHtt& r* ? 
5 s -* SIMElEaSMEB Cfr-**iJ: y Sl^— 

Sim-r / * -v -? 7 * =e y sno^s t , 

me/ < v -y 7 > * y ^sicisii $ ft-c l> * t 1 - * 

KtUL7FUXfca>8£M-J(U fODtHneXlcJiy^ 

&£R»$««¥R&LTKyiTjE'<>4i->J-'7flj( 

^fASIS^ a ^ i^pgB Lfc^ •< 5 - 
Kt 1 - ^ ^ffitC «t 1^ cfc y , 

[1S*^5] tte^a-K^-^BfttlLM:. CI S 
HOB y ITiEfti3S^I=ff 5 C t i: "T -S^*^ 4 Ic 

9 t & zmt LT»6*tT^« E F M^\zmn LtzW 

±9 p -y^ &&£t&9 a v^n±^WLt. 

SfrlHE FM<l#*^lg-rS#®i:. 

E FMSlSS^VfcltrlB^^a- K^f-^tgfrlBS^T- 

a« ^s>riss±f p v >> \zm& lx * =e y i=»s&t77jft 
#h» *^ e>«i& * *ts >^ i±mm<? a v *? izmm l xsh 

[O O O 1 ] 

x<7> «ox¥n^-rx^pi±iftai={iy. t<i=. * 

[0002] 

gift. s^jtr-js 

CM (Pulse Code Modulation)affif=«fcyT$?$;Ufl:fi 
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m. Ltz&¥& tf v o t v -Jm+ZT* <»tommfrh> 

^{MlClSlItT x ) —T b=5v*cls J ?\z&m£-£Z>t t & 
|z % CD^MS-S (CLV : Constant!. i near Veloc 
ity) lz®&£-&Z>^t\z£r>XCD\z'E > U£titz7 : - 
$0)WmV Zfroo ^<DCD\z\t, Ti-ntf*-T<(* 
I§j8e7hT*PCMftLt5S5Ty*;Uf-$ (± 

>$-y-;7 ■ y- Kvp^v (c i rc) i?-s§-£JBt^ 

[0003] zcdt^^uuT-* <t/^'J T^T-^Qtf 
-f >£-'J-:?[h!£&£I£-CC1 ^My^^fSBKl:: 

4 v>7^;KD/^ , J J r-f ^r-^ P. Q£y£r£>3 2v>$ 
JWr- * I*. 17 U- ASI&[5]K£g"C^ b8t'«;h 

1/3 2 vV/t^UOTT-SrliE FM (Eight to Fourteen 
Modulation) ^i@#J££*t£o -^CD^PStLfcl 4t*'V 
hC0#v>^Un^(z3 tf y h(D^-v>e^ hjb<tt*n]£ 
*U 5fe^fC2 4e^hCD7U-A@^fl^it 

yi36/isec (7. 35KHz) >f Icffi^ 
Ztl&o V?^- K^-*!*. 9 8 7l/-At'1^3 

a«i)75Hz (13. 3msec) T?"X-f l3fE^$ 

[0004] T-r^Piiggi*. h^-rx^ 

^£#&L/c&EFM«lSU /^J^-f^-^P, Q 

Picg-^rci 3R«»yfTjE«aaiSRoo 2 4v 

V^UQirv £ JUT- 2 St/ 4 > >tK;U(D/^ »Jf-f -r - 

*Qii^>$-y-:?&Ji£;fcLfcffe. /^;t>rf- 

^QIzS^LNTC2 ^^JgyiTiE^*fT5o fit, 
2 4 v/>^JU<7)irv£ jU-x—£l£* D/A (Digital to 
Analogue) K£HB&tfT^a?A4HUUBIBf=tt£$ 



[0 0 0 5] LB^t, «£<D*K£lfcCfcJ6l^ e 

votv toh^vt izmztzftizmi- zmmn 

^-f x^^RfrS(D2S«fcy *B»cK±U «lz/t*:7 

tt**:4*i*. »a*TKUXI4 % KBL7Kl/X*y 

»IB««lc«feyfir5o *?=i- KQf t>*;H=l*f-f 

14. 9 87U-A-ei?P^*«*«t4. 
[0 0 0 6] 

ttttB (N-1) ©^?a-K?p*^SM», 
K?Uy>? (N-1) <D»»<D-r-* (a) d>%iLHT 

kux (wa) £iE£rr*o fir, os?iz«ft»B#n 

(N) CD^a- K^P^SU—' *U gfcJCD^-* 
(b) ©f^TKUXS (WA+1) <tLT§&<?*£ 

j r-*tBfE©aaT?iB*tttH-rctiz < fey^ h^^^ 

IH^^ttfcT-^^BIia^+i. Wi%l£>*itzT-5\tRF 
\EL&\z&&£tiZ> Q RFHW*. *«e*;*7*;?fl) 

«2lfcL, EFM{t#<hLT(l^«ia[Hlffi!C«$&-r 
So fi^fflJIlslE&li. EFMm -y-^a-KfllB* B 
yiTjE*M<i:if*m\ ^oai^T-fc^DATAfi^^ 

[0 0 0 7] /^^^T^^yWWIBBl*. DATAd-i- 



(4) 
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£ (DAC) ^&&Ztl&o DACO)tb*l*. P-/C?. 

(LPF) MftSSSft. LP F(Dltl1jtfn±7t 
-f -f ^-ai*AOUT{t^-i:*-S. %X0fg-E|*!l&l]& 
[*» 09*.li* S8l^$*I-i)„ R FEffifr£>(DE FM<I 
P L LSIB6 OOHfE FM(tl@[a]ffi6 1 ^A* 
•T-S). P L L@K6 Olr«fc y E FM{i#$^SZ^fctf>a) 
EFM{g-§-|zP^LfcPLL^P>vJ; (S^a-y^) 
A<^fiE*itx-CC©EFMSiaislffi6 - 
tS. IMfflZtltzE FM^O-9-^zi- Kf-$ (SUB 

q) i*. +*-?=i- KisisiHiK6 4^i&$*i, -ecr-m 

0K6 4'vt«J&$*trL^ror*, -y-^a- Kf-*i* 
[0008] crottic-y-^n- Kf-$ii. f^^t 

— 5» ©Etelrp^ LfcB±9 □ -y 9 \zmm LX&tl £ 4x 
Scot?. -S^TTAS^a-;, 

^ lt ma ztizns.?- * t ©roi=ii s? * *< 

jMB±L. -fr^a-K^ny* (N) f^-^Lfci* 

S7lZ^-r«fcai3-9— ^li. f-$a' fcSlMitf- 
£a" l=rti«c£ «*lii?-y$iRJfct62ia<± 

4 ^ t izK y . A'777^iU ^©#ix^ic^ji^A<i§ 
±-#-•5. ufc*<oT^^aiurt,^si»ics± j 7 i - 

cfe^^lttcfco-rBE^^fctro-eisy. -9-:?=i-Kf 

-$fS±f- 5<f~|jaS!£ii\ CittlcfcoT. 
f *X9£B£fc«mrt£lfc<t*l=,fcy h ^ v V mxf&&± 
Lfd§£T-4,f <x*lcfSfi£;h.fc1t*Bf-$< 
KIESil^S-f £>f -f X^H±gS$fittt-r * C £ £ @ 

[000 9] 

^P»v-7lc-y-^3- F7-*£nftl£l*SC&l=J:yH 
±f <h - Kf *HJH*1*-* C t «W 

14. 1f«f-*A<ie&SftTU*-5f -f*^£>*a>m?fi 

iefi^T— $ai;strfB-y-^a- Kf-*£2fiHbLTE 

FM<i^$±jS-T5¥St. tJISEFM^lc^Lfc 
S±7 P 7 7 49 a 7 7 S±f St . flfSE F 

■9-^3- Kf-*<fc1lirfeS±f-$£li>rfElf±?a-;/9 
•>ZfASi7 Q77 l-HJSS LTIiirfB.* 'J &gtrlS-9- 



[0010] ti$fif-£A<iE&£*i-Cl''-&f -ex 

Mvit v ym=f- 1 . i-nss^f - * si;-* - Kf 

-$*2»bUEF M<l#^±fi£-r S E F Mfi-5§-±jS[2] 
St. SfriEEFM{l^l=PI^L/i^9P-y9^±fiE-r 

4PLLi=iK<t. friHEFM<i-^<o^<i#^fifrlss± 
9p-v^t«l:y»S-rSEFMmi@ls]»i:. EFM^IS 
**vfc-y-^a- Kf- 5f<tl?£f-££liiriBB±9P-y 

mftV?z\- Kf-*<!:?f±f-*<!:£&ai-f /^EUi: 

[001 1] 2*>iz^ <nmT-2i}<B£m£*ixi^z>T<( 
x^;A^e,3^c!^se•y^7 7'•v^ ; f■lzJ:y. -trorassf- 

^T-^&t/^lE-y-^zi- Kf-*£ 2fit<bLT E FM 

m^&s.m-t&^&t. itiBE FM{§-s§-izHJ$Lfci5i£ 

fD77 ^±J5E-r-5^P^9H±#Si:. MIBEFM^i 
#©^«B<g#^I2S±9o^9lcd:y^JitL. C0>E 
FM<l^^miB-r<5¥Si:. flSB-y-^n - Kf -'S' ^ v 

xf-Attm^p-y^izi^aB^ii-scti^cfcys friB-y-^ 
=1- Kf— ? tgrien±f-^ pistsfgt. 

HI-Sr3l^T|iri2 tf *y 9 7 v ^^^Sro h t -v 9 l-K 

-rsiai^ei:. BiriEtf-y97 -v^^A<h7-j'9mt;$ 
X'izmt&mmtoizn±ZHZ7 : -*m)iL±.o&few-& 

fri2s±f-'S'*-9-^3- K^p-y^^im(ifr*^ 
□ y<ymmzm%i/ty 77 > ^ 'j*s^*a*» striEv\* 
777^=e'j #eic#jx^tLfc ^fp ^ m<4oitriss± 
f *^ie«iiij$gi^ c*>**v«fc vai*-&«>*a-c 

*«l= IBIS $ *IT ^-5 f - * * IzBrJgCDf - $ * $ 

[0 0 12] ^12-9-^3- Kf — Sft^rias^f-^i 
^ i^aa $ it 5 i l x m y tn-< > ^ - y - ?m * * 
')&mi\ iWB-y-^a- Kf-sscroy^y tfriss 
s.tayvizmmLtzZ* s>^-e#jx^ itriBi'^T 1 

f-^^tiJ-TCtlcfcy, Kf-f$fl 
ieS±f-^l^^*-t*-5wi:At-e^«)„ fIfB-9- 
^=i- Kf-^SIUiLI*. CI ^5iJ©^yiTiE«iSSFl= 
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tzM±f- $ t VJu - K^r- £ t £ 2 mt L X% £ *u 

t- * * itria^±^ □ v i i^mm lx * * y ic»&t?# 

[0 0 1 3] 

[fWH] Kf->lt 5/XfA»5P*^i: 

«5Lli* $6»^Pb1 (N) Kf- * £-9— ^ L 

[0 0 14] 

i«\ t****^-* 21c* yens *JhI6l-ci*<&. 

^ CPU) 3 Iz^oTfH^^nfc^-^^^btl. tt 
SfctifcT-frliE F Mff-5§-£j£[I]B (JUT, RFIB 
iL*3) 4lz{*$&$;h,£ e RF0B4li. 

tfc*lcW*«#*2«ftU E FM(|#t Its B*. 

«j«BB5(d:. 7*-**x9-«*tf»l=*:*J:3l= 
3fc^3£ e-;>rv 3 (Dft^JbO 7 * - * XSflffl) «■ 

ft57t-*Xf- tfBB* h^*>^X^ 
•left 6 cfc 5 lc**« fcf v * T v 3 a>%¥K4> h 

£ 1 £f^O@&&gT'B&^SSi*£Xt:> K;u^E- 
3 2 fcf> K;u*- 

■6**4xuy K*-#B»HBft£fr&«J**4iTl* 

[0 0 1 5] <H-ABIa]B6t2* EFM«f©M!HI9 
D7>£*» EFMSI9, *^a-K«B. BUITIEft 

aattifsmv waiADATAa#g/<7 77>^u 

fTO@B7lct!«£-f £ e /^^tj^UMMIIBTI*. 
DAT ABtO/<^ 7 7 > ^ 'J 8 ^vfl!)»a^fttfBtffi L 
/^^T^'J 8^6Bta**tfcDAT A 
/$y7 7 J* fHfflllElB 7 £^ LTDAC9^ 
&jS£4x£o DAC90)ai^(*. LPFIO^gJf 



*U LP F 1 0<D&j3tfM£.*-T4*lhJ3AOUTm 

hi (D«*«ia(gB6a)Btt*^*r^py^ 

B£#BLTt»aaiS]B6£KB < r&. RFU^b 
tttfc**lfcEFM«*H\ PLLSB&tfEFMmiStH] 
B6 1 ^X*tS. P L LIIS6 OlCcfc y E FMil-^-^ 
Wt&Z>tz6b<» E F Mfl^lZplgi Lfc P L L 1 P V 0 tf± 
jS$tLTEFMSiS[UB6 1 "Ntt$S£*L<5o *fc* EF 

Mfl^-iiEFM^iSEBe 1 i=*yBJnA*£»B£*L 

fc*. EFMOBBB6 IIZcfcyEFMttB^^ 17 

U-Afcfcy-9-^3- Kt*-* 1 ->>7f?jU % /Oj^^r 
-^S§t?f-^3 2v>^k ft 3 3 is >t£)U<Dt - 
^^LT^^y 6 2lC§jX$^tSo * 5 EU6 2te$?** 

* y stf r y iriEcD-Y - y - ^ > ^e y t 

[0 O 1 6] y ^E'J 6 2~^0)«&&tt* S*36<DP L L 
5nv5\^mm^xi=fi\ ^tbLI**S^COvX-xAS 
*^P^^I=BMLTff3Ci:l=*y, T-fX**-* 
2l3j:6l»MI*^^**#t««rt-«CtA«T?#*. * 
%>J6 2(DttAttByirjEiaB6 3l=ttl6»^ CK 
C2SB<DRyiT!EaB3rak$4i&. *L-CByiTjEa 
ilCDitTLfcT 1 -*!*. Stfjt^y 6 2A^&HH3**L. 

aj*i[EiB6 5^««**i*« hs*eiB6 5T?(*BymrjE 
HB6 3i=te^rinETiiia>T-*3W*-3fc»*i*. ¥ 

DAT Afl-^-i: Lrffi*-r* 0 BS^BLT^^'J 6 
2 6Mt5. coBli. * i ey6 2i*i©tt»fc«-r* 

(SUB) *^i6fc3 3*>>7K;u£*-rs->>i*5;U7' K 
L/X5it?L, W9 87L/-A^bft57l/-A7K 

>*-y-^fflfcy^*«Jttffltic35n*LTL^« 0 ccDm 

#«kaBlB6l=S'**LS> : Ey 6 21*. *¥©4O0)8 

[0 0 17] (1) EFMSS|$tLfc-9-^a- 
7t?;U&LT3 2ix>?K;U(D7 ; -^(7)#a^ffli31 (CC0ffl31 
6Wt«*t6) o (2) *^3-K*»?P;u©RHi 
LJfctfcl SMByiTjEteacDfctoflOCI 36W*>^t|C;u 

(3) C2 36WRyiTjE»a<Dfc»©C2 J6M*»*;U 

(4) iU*[HlB^aj^-r^fc«>(7)^diLfliS (ZCD^ 

A<W±3S<Z>WIBP L L^P^IcHfflLfcfr-r 5 

ti. ^jRO^/X^ASHI^Py^-effsbtvSo Lfc^ 
or. "9-^=3- Kv>^W3 2 v>7tx;uDT^-£i> 

1 36w©Byn"jEa3a»i=fToTL^46^ v^^^hr 
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[0 0 18] *fc. -9-^a-K*nia*6 4l*. >^E'J 
1 ^U-AIZ1 v>?K;U (8 tf V h : P. Q. R % S, 

A-r?i ^p^^^jjtLri^o :?p^cD$tegiizi£s 

*ITL*S. fiP*»-?>rX^(7)U- KOIIJ7 (fg2 3 
-2 5mm) ^< X£ |CfE^£;|XTl^fiCD&*> 

^"bCO^S&^J^S-rTOC (Table of Contens) tff 
*L ^fc^-fX^CD^P^AxyT (*S2 5-5 8 
mm) \Z\tT<< X^(Z|Sflk**trt^4ft»-i-. -f>T=^ 
^X. ttftffilB*Nk ttttB*mtttt*4<Eft$ftTl* 

■r*a**- ^-r^<<. *-**i»iaB5^«iwifl-* 

[OOI 9] fcl±CDcfc5lc-9-:?3- K*»?R;H4. 

*Lfc»^ SlC^-CDIS^aia^r-* 

a tf ^ <7 7 ^ :W h u - x l r - * cd si ist y s fr 3 it 
^ iznas^ 6an*6*ts««iai:(=j;y3fe^aifry^T 

[00201 i/7,fA3>hP-7l 1*<1*-^3-KQ 

(n) m±mzmmu£<Dftm^&vmt#fm cx- 
-5i itt«tt«n ex) *w±*ich9^*fiK;t« 

BU «**B5H (N-1) Sf-fl, \*vVTv-JZ 
£tlCD Citd: 5 tKMHIbIB 5 ^frjapfl 

f LtffiWI (N-1) 7C 
CD h^$lcKofcC:i*J»fcM-*. ±IBCDJ:5lzh5 



« t bf v o t v -J 3 5c cd h ^ *v ^ i z m & * -e cd b# hl 

J ?- -5i *J2l±(DettM**-r ^ ? r > y 8 * c 

r>^U 84<-#Flzft**-ett. BrSa>S*feaficfeytt 

^ ©W^iSfilZfC CTM&D A T A 77^* 
-^CD^Jg-CDAT A«#*HB* 
BtoKU D AC9^J&-r^ 0 
[00 2 1] »&#-7KUXtt* >W:L7Kl/X*y 
tWlzftfTU KUXittttiLT KUX(Dg|c 

^*;77tft4o /*-y?7>^y«IMHtt7H\ Six 
*7 KUXiBiaLT KUX<D*£ttttU yXfA3 
>KP-71 11*. f 0>M-|ttSX«ttl=. *lc/<-y^r 

»z*yfS0W£sfcfc/<^7*^y 8 CDT KUXftttffi 

Sfto-cf-f x>7 (i-^cD5ijg«fc y 

So Lfctfotf £^7 KUXtiaJL7 KI/XJ; y t 

a<itt?o b#sito 7?/<^7 7*<aiffiz&y % f-f^ 

W±3ISl4S?rfB-SCDSSfcMSo B#^IJT1 tr h77^7 

cDh : 7v^fzMyw^^giSfe'rs 0 c®t*/^77tf 

[0 0 2 2] /<ry7T>^ytt»E»S7(4. macDcfca 
l=h9y^«li;*«»±Lfc«*. IEL<MS*tfcl6» 
^al (N-1) CD^P^^<DW±-r-^CDg^ J r-4' 

(a) 0IM7KUX (WA) SEItL, vXfA3 

>kp-7 1 1 \z&v7i<j) h^v<?\zm i ). mttftm 
(n) <D7ny$tfn±&ti$>t. m®<DT-* (b) 

©•M7KI/X (WA+1) j^6ta*SWIt4. 

>^;U<hW^7 f -^CDil^^^-r o gllc^L/cJ:5ir, 
h : 7^^Sli;«±fl?r(D$6»^P B 1 (N-1) CDg^CD^r- 

* (a) t+ b:?v<?mzf§£±'iks Tzob^vvizmv 

(b) otawKuxijaaLtL^o Lfc^o-c. 

C+lbCD^r-^^HlSfeSitli-rc^lCcfcy. AOUTff-^ 

^s^Mfca^-e^So tt^x^s^SMi*. [SB®® 
fto>»ss*f*itT«jiErs^x-T'ATf&y. 
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[00231 ^6 -V l-ffi&Sflfcffi^ffi 

m®&0mf&®&o>mmiz-o^x%tBji-tz o erotic 

3II]S§l=fcl^T. H 1 IZS^J: PLL@ffi6 0IC 

<fc y E FM<t#t^ Lf= PLLiin^ A<£j££ *U 
C:ftj!><EFM&iaiH]8§6 1^ttj§i**l*>. EFMfi^l* 
EFMStHHSSe 1 l=J:UnJnH«&»tt$tLfctt. E 
FM&iS(s]S&6 1 Kcfcy E FM^ig£*U ^^0621= 
*&**i<5. >=E'J 6 2l±i?-y^9a«lRffi^ ; E , J&u:My 

ij 6 2 ^COSJX^I*, If^SO PLL^P79 L 

lx'uoo j'^y 6 2©ai*i±. synjE[siK6 3izet 
&<*ft-5. ^yiTiEaiso^TLfc^-^ii. m;y=E 
y e 2frt>g£ai£*u *>xtas^^p^^icii^l-c 

ai^-r-s. -cD<i^M3S[HiK^mfiE-r-5^=Ey 6 2, m 

yiTiElHlK6 3. -9-^3- Kffil)llHlK6 4fcJ:i;tb*lH] 
£S6 51*. -f-tLf 4l±E09^^7A«»9 P 1=^88 
LT«#»a*fTa. tLT, C05->X^A*^P-> 

v7fclia{*-eiBMtCI=attl*&;li«. 
[0 0 24] 

UTS^TcOh^^^lrMyil^^lgLTt. 



*«. 

[H3] HI ©jt^'JO/* 

[14] A-y^T^t'JiDT KUXttffiH. 

[15] ^aSBaro-y-^a-KQ^-VV^UtifS-x-^ 

[16] *JB91fl!>9a?9iBSatf±lCT«S';i7Att 
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(57)Abstract 

PURPOSE: To continuously and accurately reproduce information data 
recorded on a disk even when, e.g. a track skip is caused due to an external 
disturbance while the disk is being reproduced by a method wherein 
subcode data is synchronized with reproduced data. 
CONSTITUTION: Subcode data is synchronized with a system reference 
clock, and the subcode data is synchronized with reproduced data. An EFM 
signal is demodulated by an EFM signal demodulation circuit 61 , and written 
into a memory 62. When it is written, it is synchronized with a PLL clock in 
a reproduction system. When it is read out, it is synchronized with a 
quartz-based system reference clock. A subcode demodulation circuit 64 
reads out the subcode data from the memory 62 and demodulates and 
processes the subcode. Consequently, the subcode data is synchronized 
with reproduced output data. 
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